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(54) SEMICONDUCTOR STORAGE DEVICE 
(11) 3-25795 (A) (43) 4.2.1991 (19) JP 

(21) Appl. No. 64-161429 (22) 23.6.1989 
(71) NEC CORP (72) KIYDNOBU HfNOOKA(l) 
(51) Int. Cl\ G11C16/06 

PURPOSE: To attain the stable writing characteristic by connecting a column 
address selection circuit to a p*channel MOS transistor TR or connecting an 
n-channel MOS TR in parallel to (he p-channel MOS TR. 

CONSTITUTION: A column address selection circuit 4 consists of p-channel MOS 
TR Mfi • Mfi, and the write voltage application terminals are connected to 
the sources of these TR Mn - Mp«. Thus the circuit 4 is controlled by a write 
signal. Each n-channel MOS TR contains a floating gate and a control gate 
and is controlled by the output signal of a row decoder 1 set among the circuit 
4 and the output line of the circuit 4 and grounding. Thus each dimension is 
decided by a writing TR Mr in a writing state since the circuit 4 contains 
the p-type TRs. Then a load curve can be designed. As a result. 4he current 
has no fluctuation in the writing state despite the characteristic variance of 
a memory cell Mdt. Thus'the writing characteristic b stabilized. 
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(54) STORAGE RIATRIX 
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(21) Appl. No. 64-159882 (22) 22.6.1989 
(71) HISAO FUNAHARA (72) HISAO FUNAHARA 
(51) Int.. CP. G11C17/02 



PURPOiSE: To increase the storage capacity by using plural write lead wires 
crossing to each other and plural read lead wires set in an array and forming 
a storage cell with a storage medium, a magneto-resistance element and a 
diode. 

CONSTITUTION: The write lead wires include lead wires 6 and 7 crossing to 
each other and these wires 6 and 7 are magnetically connected to a storage 
medium 3. When the current flows to the wires 6 and 7. a magnetic writing 
operation of a current coincidence type is applied to the medium 3. Each storage 
cell forming a storage matrix consists of the medium 3. a magneto-resistance 
element 1 and a diode 2. The element 1 has the magnetic resistance and has 
a different structure from the medium 3. At the same time, the element 1 is 
connected in aeries to the diode 2 and set between a column line 4 and a row 
line:5. Furthermore the element 1 is also connected magnetically to the medium 
3, and all diodes 2 are set in the same direction. In such a constitution, a 
nonvolatile storage device of large storage capacity is obtained. 
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(21) Appl. No. 64-162396 (22) 23.6.1989 
(71) RICOH CO LTD (72) HIDEKI UMETSU 
(51) Int. CP. GnC29/00,GllC16/06 



PURPOSE: To carry on a due work process with no loss of information by using 
plural recording EEPROMs including the spare one and using this spare 
EEPROM when the frequency of use reaches a prescribed limit level. 

CONSTITUTION: A recording EEPROM 1 and a spare EEPROM 2 are prepared 
and the ROM 2 backs up the ROM 1 as a- spare one. An erase/write means 
3 applies an erasing or writing operation to the ROM 1 and store its frequency 
of use each time into a use frequency storage means 4 set in a prescribed area 
of the ROM 1. When the frequency of use stored in the means 4 reaches a 
prescribed limit level, the working EEPROM is switched to the ROM 2 from 
the ROM 1 via an element switch means S and an erasing or writing operation 
is carried out. As a resuky^te frequency of use is controlled with no loss of 
information and the automanc switching is performed between the ROM 1 
and the ROM 2. Thus a due process can be carried on. 
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-;iriert 4> y T AiiKK/l 7 9 «r 4> V v * « jgr 

ftIS«nEEPR0U1t1llf-|-«. <| 
3tFtt7«JBE E P ROU2r*«. 

*«79^r*||*** 8CIC««7 
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